Abstract -This document presents the initial advances found in the literature review that analyzes the relationship between the development of skills inherent to emotional intelligence, and its usefulness in the improvement of treatments for Autistic Spectrum Disorder, through the use of human computer interaction.
INTRODUCTION
One of the biggest problems in education is the inadequate management of emotions, this due to lack of training in aspects such as collaborative learning, social adaptation, decision making, the ability to face conflicts, that is, what is known as emotional intelligence [1] . This shows a direct relationship between emotional intelligence and learning, however, the training processes in general focus more on the student's adaptability to certain social processes and group work [2] . This situation becomes more complex when analyzing the process of training and treatment of people with some type of disability, especially the Autism Spectrum Disorder -ASD.
In the case of people with ASD, the pace of work of each person, their abilities and needs will vary depending on their characteristics and their progress, which makes it necessary to carry out digital applications easily adaptable to these needs [3] . Therefore, new alternatives for the use of computational tools, based on human computer interaction (HCI), should be deepened in order to improve the emotional and social conditions of children with ASD that lead to the improvement of their quality of life. In this regard, the research proposal that gave rise to this article has as its fundamental purpose the development of emotional intelligence skills in children with ASD, through the design with principles of interaction and accessibility, of a technological resource linked to processes of autism treatment. Therefore, the research process begins with a systematic review that evidences the state of the art and the technique on the use of computational applications for the treatment of ASD.
II. METHODOLOGY
As it is an exploratory investigation of a mixed nature, we opt for a systematic review for the collection of information of interest in the topics considered important.
This methodology has been selected because it has all the necessary elements to carry out the search for information on the proposed topic. The importance of the mapping of the systematic review is found in the structure and steps it proposes to carry out the searches in an organized and methodological way, which helps to generate reliable results in the research (Fig. 1) [4] . 
A. Research questions
RQ1: What current treatments have been more accepted and used by the international therapeutic community for the treatment of Autism Spectrum Disorder?
RQ2: What models of computational applications and especially HCI have been used for the treatment of Autism Spectrum Disorder?
RQ3: How does the use of HCI facilitate the design of computational applications that improve the current treatments of Autism Spectrum Disorder?
B. Basic Definitions
To have greater clarity in the terms used in the document, a definition of the concepts table was made ( Table 1) . The concepts are related to the search queries used in the systematic review. 
Model
Graphic or verbal representation or simplified version of a concept, phenomenon, relationship, structure, system or an aspect of the real world. A representation of a system that allows the investigation of the properties of the system and, in some cases, the prediction of future results.
HCI
Human-Computer Interaction. Is a discipline related to the design, evaluation, development and study of the phenomena surrounding computer systems for human use.
Software Architecture
It is a level of design that focuses on structural aspects of software applications such as the global control structure and general organization; communication protocols, synchronization and data access; assignment of functions to design elements; physical distribution, composition of design elements; fit and performance.
Emotional Intelligence
It is the ability to identify, understand and manage emotions correctly, in a way that facilitates relationships with others, the achievement of goals and objectives, the management of stress or overcoming obstacles.
C. Key Words
For the systematic review, the search for the key words in English and Spanish (Table II) was defined to include greater results of the searches and to allow a more complete revision in the databases. 
D. Data Bases
For the development of the research five databases (Table  III) were defined to perform the information search according to the systematic review. They were chosen because they are the most internationally recognized in the area of engineering, informatics and education, in addition to having good indicators for the publication of articles, conferences, book chapters and others. 
E. Inclusion and exclusion criteria
The inclusion and exclusion criteria of the systematic review were defined according to the topics found in the project and the research questions for the searches. Articles found in the databases detailed in Table 2 , and Articles related to emotional skills, autism spectrum disorder, interaction and human-computer interaction.
The exclusion criteria are: Document not available for download; Articles in languages other than English and Spanish;
Articles that do not focus on the use of computational applications for the treatment of autism, and Gray literature.
Once the basic inclusion and exclusion criteria have been applied, the titles and the summary of each work are reviewed. With this initial review, it is decided if the article is initially included in the accepted articles. After this process, each article is reviewed in a general way to know if it helps to answer the questions posed in the systematic review.
F. Search strings
A general search query was defined based on the general concepts of the search title and which allowed answering the research questions posed. For each of the databases, we reviewed how to perform advanced searches and defined the search query for each of them, allowing more specific results according to the key words.
The result of the general search string is as follows:
(("methodolog*" OR "methodological") OR ("model*")) AND ("treatment") AND ("autism*" OR "ASD" OR "syndrome")
G. Search process
A general search query was defined based on the general concepts of the search title and which would allow answering the research questions posed. For each of the databases, we reviewed how to perform advanced searches in each database and defined the search chain for each of them, allowing more specific results according to the key words.
Once all the information of the searches in the databases was unified in a spreadsheet, 542 items were found in the databases and with them the review process is initiated. In the first place, a general review is carried out to find the articles, book chapters, etc., 75 articles were repeated, originated by the different searches in the databases and by different search queries.
Then, a revision of the titles and the summary of the works was carried out. This review took into account the inclusion and exclusion criteria, all the information relevant to the planned search and that will help answer the questions initially raised. The general summary of the accepted works is detailed in Fig. 2 . 
III. PARTIAL RESULTS FOUND

A. Related to autistic spectrum disorder
Autism Spectrum Disorder (ASD) is part of permanent neurological development disorders, in which the areas related to social interaction, communication, behavior, interests and others are deteriorated [12] .
According to [6] in the educational environment importance is given to the affective dimension of learning processes. However, this author explains that the emotional aspects in education continue to be a complex challenge in our present.
Similarly, [7] explains that emotion is composed of three components: Neurophysiological, Behavioral and Cognitive. The neurophysiological component is manifested in aspects such as breathing, sweating and hypertension, which although they are involuntary responses that the individual cannot control, clarifies that if they can be prevented by appropriate techniques. The behavioral component is related to facial expressions, nonverbal language, and tone of voice and body movements, among others. Unlike the neurophysiological component, these expressions are controllable and provide fairly accurate signals about the emotional state of the person. The cognitive component is the one that is related to the feelings, because fear, anguish and anger, among other emotions are expressed in this component.
The author distinguishes the cognitive component of the neurophysiological, in terms of emotion and feeling. That is, the body state (neurophysiological) expresses emotion and is a sensation that occurs unconsciously, while the mental state (cognitive) expresses the feeling and does so consciously.
If we transfer the components proposed by [7] to a scenario where the learner is a person with particular characteristics of physical and cognitive development, such as a child with ASD, the identification and work scenario of the neurophysiological, behavioral and cognitive aspects in a more complex way and requires a more detailed understanding of its nature and particular conditions. The diversity of hypotheses about the nature of the autistic disorder that has occurred during the last decades, all of them focused more on the cause than on the underlying mental processes, has greatly limited the efficacy of the different treatments applied for their "rehabilitation" [8] .
Fortunately, in recent years, the advances made in research on the mental and cognitive aspects of people with ASD, together with personal communications made by many of these people about how they saw and see the world around them, have allowed get closer to their minds [8] . The above allows to have a more accurate idea of how a child with ASD sees the world around him, and what are the difficulties that appear in his relationship with him.
Particularly, one of the aspects of greatest difficulty in the development of the state of the art related to this project, has been to discover the diversity of manifestations that the autistic disorder presents. This diversity is reflected in terms of the chronological age of the person, their mental age and the level of severity of the disorder presented, finding as a first element that each case of autism identified is completely different from the others, that is, that it does not a treatment could be generalized for several cases of autism diagnosed but a specific one should be designed for the case studies that are selected for the experimental phase of the investigation. This circumstance has been sometimes so disconcerting that the previous experience of dealing with a person with ASD, without the accompaniment of a non-specialized professional, in some cases has prevented the recognition of this disorder in another person.
Some particularities [8] of people with ASD are used to identify the characteristics that must be taken into account for the design of computational solutions that contribute to the treatments currently used. Among these characteristics we have: The use of technologies to improve and particularly stimulate the communication of children with ASD has recently increased exponentially. These tools in therapeutic contexts make possible a generalization of behavior towards the child's natural contexts. Therefore, the use of personalized software in mobile devices will allow you to advance with your treatment outside the clinical scope and can use it in your home/school to communicate with your close social links and this can help the use of human-computer interaction models (HCI).
B. Development of emotional and social skills in children
with ASD Communication is one of the most important goals in the work process of a person with autism [9] , so the development of this skill must be present in all situations of their treatment. We must take advantage of any situation to promote communication, whether in a work or leisure context. The important thing is to create multiple situations to encourage the person to communicate, attending at all times to their acts and communicative reactions.
According to [10] According to the components presented in Table IV , the behavior of the child with ASD is analyzed and according to the results the particular comprehensive educational intervention program is elaborated. It must be taken into account that a person with ASD usually manifests deep and complex alterations in the area of communication, both verbal and non-verbal, presenting absence of communicative intention and / or alterations in the use of language [10] . Therefore, within non-verbal communication, we must distinguish between instrumental acts, natural gestures and SAC (alternative communication systems).
The treatment programs that are expected to work within the research will focus mainly on alternative communication systems that are designed by computer applications under the approach of accessibility and human computer interaction.
C. Current treatment and education programs
The TEACCH program ("Treatment and Education of Autistic and Related Communication Handicapped Children") provides different services for people with autism and associated disorders, as well as for their families [11] . Its founder, Eric Schopler, has developed, through numerous publications in "The TEACCH Division", various programming and a methodology of enormous influence in working with people with serious communication difficulties and therefore applicable to students who are they are framed within the autistic spectrum [10] [11] .
The use of TEACCH as a treatment model (Fig. 3) seeks to achieve that through the application of the prepared activities, the child with ASD achieves an improvement in their autonomy, while avoiding the difficulties of communication and understanding of language [12] . The tasks for children with ASD who begin to work on this methodology are those tasks that are manipulative and that teach the principles of the task: the idea of complement, of looking for instructions, use of materials and everything that is defined for the emotional or social competences that you want to work. It is noteworthy that those who work with people with autism should know that motivation is key to learning. Attention and motivation increase when activities are clearly designed. Any activity that you want to do, you have to design it as if it were an activity with TEACCH characteristics.
An alternative to TEACH has been the use of software applications with NFC technology ("Near Field Communication") for children with functional diversity that, through their use on mobile devices, use animated pictograms to represent everyday activities of a person, with which seeks to promote communication, allow planning, organize and anticipate certain activities.
It is expected that these tools contribute to conventional therapies and favor a better social interaction. The activities of the applications are designed to be developed in a tripartite manner, that is, the interaction between the child, new technologies and the professional or tutor will be encouraged and is aimed at being transferable to different reference areas of the child, mainly the family and school [26] .
Some other identified experiences, as in the case of [27] have experimented with animal-assisted therapies (AAT) which is defined as "an intervention designed to improve the cognitive, physical, social and emotional functioning of a patient, with objectives specific and delimited in time". In the application of the different AAT, different types of animals are used, such as: equines, dolphins, dogs, cats, rabbits, birds, fish, among others. In the cases studied, it is found that the child with ASD soon after becoming familiar with the animal begins to imitate their behaviors.
Although the latest programs presented are innovative, they have started from the TEACCH model to formulate new ways to intervene in cases of experienced ASD.
D. Computational models to support the treatment of ASD
Children with ASD, as well as other children who do not suffer from this disorder, have an affinity for ICT information and communication technologies [13] . Taking into account this characteristic, within the treatment of ASD, the use of Natural User Interfaces should be considered, where the user interacts without using command controls or input devices such as the mouse, keyboard, touchpad, joystick, and others [14] [15] . Instead of these controls, gestural movements such as hands or body are used, which become the command control of the application. Augmented reality is another concept that has been useful in some cases for the treatment of ASD, used to define a vision through a technological device of a physical environment of the real world, whose elements are combined with virtual elements for the creation of a mixed reality in real time [16] .
In the school environment there are children with special educational needs, within these are students with ASD, with characteristics to take into account to carry out a successful and efficient intervention. Since in the school an important part of the life of the children is developed; to favor the personal and social development of these people, it is necessary that the psychoeducational intervention offers answers to individual needs, providing the necessary support in academic instruction and also favoring the integration in their peer group [17] .
Regarding the use of applications of this type in the treatment of cases of ASD, it is found that there is no general intervention methodology for an objective evaluation with respect to the level of ease of use of the applications with which it has been experienced, and these must be adjusted in a particular way for each selected case of study. This means that conclusive results must be collected by running tests that evaluate usability in each case.
The above is consistent with the experiences obtained by [17] [18] and [19] , who evaluate the usability of the natural user interface through tests conducted through touchless interactions oriented towards the most common actions in children with ASD. Such as clicking, dragging, moving or zooming a series of images (pictograms) on the screen. The usability level is defined by a rating scale divided into a grade of ten where the score of 9 (nine) represents the intuitive experience and no requirement for learning and the score of 0 (zero) represents the worst experience when the interactions do not they are usable at all [17] .
For the purposes of our research, it is important to know the results found in other experiences where it is of great value to obtain a set of guidelines applicable to the development of digital applications for people with ASD, where the context of use of the applications made through digital games based on the manipulation of pictograms with the possibility of being printed so that they can be used as learning chips in real environments.
E. Alternatives of application design proposed for support from usability engineering
The use of computational technologies as a complement to the clinical treatment of ASD intervention brings advantages such as learning at a particular rhythm, the increase in focused attention, and behavioral changes due to the affinity of children to the development of social interactions based on digital interfaces. Facing the same process done face to face in real life.
It is proposed that this computational component be developed under the Usability and Accessibility Engineering Process Model -MPIu+a (Fig. 4) , which seeks to cover the aspects related to the Design of User-Centric Interactive Systems (DCU) contemplating all its phases of completion: Analysis, Design, Implementation, Launch, Prototyping and Evaluation [20] .
Initially, the development of the model of inclusive computer applications is framed from the concepts related to the disability linked to the ASD and specifically in the development of intrapersonal skills (motivation) and interpersonal skills (social skills) related to emotional intelligence [21] . This has to do with the conceptual organization of the project within the aspects of Software Engineering with the basic principles of Usability Engineering and Accessibility, providing a methodology that is able to guide the development teams during the process of implementation of a specific interactive and inclusive system. Thinking about the final user of the project, it is intended that usability is a determining factor for inclusive applications that are carried out under this approach, so that the interfaces, communicative capacity and functional structure of the software developed, have to be as simple as possible. Therefore, for the design of the technological model that defines appropriate software architectures, the ISO / IEC 25010 standard must be taken into account.
The application of this model is linked to the design of processes centered on the user and the evaluation of usability in each step carried out, which guarantees that both functional and non-functional requirements are met from the beginning of the design of the applications and not until the end that the tests are carried out.
IV. CONCLUSIONS AND FUTURE WORK
The documents that were selected in the first part of the state of the art made, allow to discover the current treatments have been more accepted and used by the international therapeutic community at present for the treatment of Autism Spectrum Disorder [2] [8] [9] . Accordingly, the TEACCH model is a didactic center for the formulation of new therapeutic initiatives and has originated programs such as the use of mobile devices with NFC technology or even the use of animals. Notwithstanding the above, no research or projects have been found related to the combined application of the above elements, that is, the use of software tools that use NFC technology for the presentation of animated pictograms of animals, in addition to the inclusion of elements of serious games that support the current treatment of children with ASD or even with other functional diversity, so it would be a contribution to new practices of inclusive education in this area of knowledge.
With respect to the model for the design of computational applications that support the treatments of ASD, although in the selected literature there is the use of applications within some treatments with important results for the improvement of the behavior of children with ASD [3] [13] , it is evident that it is not possible to generalize a treatment for various cases of autism that have been diagnosed, therefore, a specific treatment must be designed for each case and in this sense it will also have to make specific adjustments to the computational application that is designed from the focus of the principles of interaction and accessibility [11] .
Consequently, it is found that the design of computer application interfaces that support the treatment of ASD should be based on the use of their own models, such as the MPIU+ and integrate it into serious games models, for the development of customized solutions, appropriate in each particular case [20] [21].
Taking into account the characteristics of children with ASD and their affinity with the management of pictograms in computational applications, a new systematic review will add the query about computational applications that build stories (sequence of images through their use in mobile devices), where the analysis of the functionalities, emotional skills and the necessary tasks that the child intends to obtain, as well as a modeling at a conceptual level, looking for an approximation to the real life of these people, this proved in a basic way in the investigation [12] .
Finally, it must be taken into account that the design of computational applications to support the treatment of children with ASD should include the design of adequate interfaces (preferably non-invasive), functional diversity and guarantee an appropriate play interaction for cases of ASD be analyzed. In this the use of usability models and human-computer interaction would be of great help.
